The binding energy EB = (17 ±3) meV and density n = (9.2 ± 1.7) X lO~cm' of the EHL in cubic SiC are determined from excitation-dependent spectra. Comparing these values with ground state properties calculated with and without electron-phonon-interaction using newly determined valence band parameters evidence for the importance of e.p.i. in SiC is found.
In this paper a study of the excitation dependence of the electron-hole-liquid (EHL) [1] in the polar semiconductor cubic (/3) SiC is presented. The TAp honon replica of the EHL is resolved at low temperatures leading to an accurate determination of the EHL binding energy. Similar results were found for 15R-and 4H-SiC [21. The ground state properties of the EHL in this notably polar material (a = 0.31 for electrons) in /3-SiC are estimated with and without electron-phonon interaction (e.p.i.) using newly derived valence band parameters.
The experiments were carried out as reported in ref.
[11. High excitation, 1.8 K, luminescence spectra for three different excitation intensities Io, 2.5I~and 25I~(J~4 MW/cm 2) are superimposed in fig. 1 . By studying the time evolution of the main band [1] (for 25I~it peaks at 5475 A), which remained unshifted on its lower energy side for times up to 200ns, it was concluded [1] that a condensed EHL had been formed. The density n of an EHL and thus its reduced gap E~remain constant during decay as opposed to an EH plasma. Unfortunately on the high energy side of the main band bound exciton features became more prominent [1], with increasing time thus preventing the observation of a time-independent chemical potential~. These characteristic EHL properties should also be exhibited as a function of excitation intensity, as was 6000 5800 5600 5400 5200 WAVELENGTH indeed found here. Over a range of excitation intensities~Io< Iexc <61o the lineshape did not change as shown for example by comparison of the spectra 1o and 2.5I~in fig. 1 . By increasing IexC the high energy side of the one and two phonon bands suddenly broadens for Jexc> 1010 and the phonon induced structure smears out, whereas the low energy side remains constant. This broadening is attributed to the occurrence of luminescence from a high density compressed phase. The process by which this arises on increasing 'exc from Ito 25I~is shown in the schematic phase diagram in the insert to fig. 1 . The individual excitation conditions are indicated by barred regions since the laser light from the N 2-laser employed is markedly spatially inhomogeneous. Thus the excited carrier density varies with position across the 1 mm focussed laser spot. As Jexc = 25I~is approached, the phase boundary on the right of the EHL region is crossed and a high density compressed phase is formed at the centre of the laser spot. Away from the centre the density is less and one remains within the boundary of the phase separation line. Even though this compressed phase has a higher density than the EHL, its binding energy will be somewhat smaller (see fig. 3 ). Thus its luminescence is expected on the high energy side of the EHL band.
From the Io and 2.5J~spectra, structure arising from the presence of TA, LA, TO, LO momentum conserving (MC) phonon replicas of the EHL recombination is identified (fig. 2) . The clearly resolved EHL-TA replica is used to derive a more precise EHL binding energy, to be compared with the results of the ground state calculations presented now. This calculation was carried out with and without the effects of e.p.i. The total energy of the EHL is given by ETOT = E~jn+Ehtin+Eexch+Ecorr. The e.p.i. was incorporated in a twofold way: 1) The exchange energy term was calculated as proposed by Keldysh + Silin [3] . 2) The kinetic energy was calculated from polaron mass parameters [4] . A detailed account of the calculations and a discussion of the approximations employed are given elsewhere [51. Electron (polaron) masses m~' = O. In fig. 2 the peak of the theoretical lines has been aligned (with no other adjustment) to agree in position and height with that of the experimental 1s pectrum. The general agreement between the shapes of the two curves is good; a lineshape calculated without e.p.i. (not shown in fig. 2 for the sake of clarity), however, shows significant deviations from the experimental curve. In fig. 2 I.LTA indicates the chemical potential, which is the same for the theoretical and experimental curves. The EHL binding energy EB is given by the difference between P'TA and the free exciton TA-replica XTA; it is (17 ±3) meV in close agreement with the theoretical value (see table 1). In contrast the experimental values for EF and n are only in moderate agreement with the theoretical ones.
This partial disagreement between theory and experiment can be plausibly explained if we consider the dependence of ETOT on the density parameter 3 ). For SiC ETOT close to its minimum varies only slightly with r~.Thus the binding energy of the EHL is not very sensitive to changes in r~. One might expect on the other hand that small variations of the input parameters or modifications of the calculation of ETOT can yield quite different values for n, leaving EB almost unchanged. This situation differs significantly from that found in GaP ( fig. 3) , where ETOT(r~)forms a well-defined minimum and small changes of rcan drastically alter ETOT. The shallow minimum of the ETOT(rS)-curve found in /3-SiC should make this material a suitable testing ground for calculations of the correlation energy. 
